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PROBLEM TO BE SOLVED: To improve the collation precision of patterns 
by collating a registered pattern with a collation pattern based on the 
intensity of the correlative component of each of data forming the N- 
dimensional pattern data on the correlative component area emerging in the 
synthetic Fourier N-dimensional pattern data that undergone the N- 
dimensional discrete Fourier transform. 

SOLUTION: A fingerprint collation (two-dimensional pattern collation) 
device consists of an operation part 10 and a control part 20. The part 10 
includes a ten-key 10-1, a display 10-2 and a fingerprint sensor 10-3. The 
two-dimensional discrete Fourier transform is applied to the image data on 
the collation fingerprint. Thus the collation Fourier image data are produced 
and synthesized with the register Fourier image data on the registered 
fingerprint that undergone the two-dimensional discrete Fourier transform. 
Then (n) pixels of higher orders having high intensity of correlative 
components are extracted out of a correlative component area emerging in 
the synthetic image Fourier data through the amplitude suppression 
processing and the two-dimensional discrete Fourier transform. Then the 
average intensity of correlative components of those extracted (n) pixels is 
referred to as the correlative value and compared with the threshold value. 
Thus the registered fingerprint is collated with the collation fingerprint. 
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[If HI] M£ffi£*SS>> Sfflii-r*. 

JHtoJBttOili*^-* (SI (e) ) JC 
2;X7ciltft^^-Ux^ (DFT) ?rifiLTM^7- 
<)^m®.'r- J ?*{'$f&?Z> (01 (f ) ) . corns? 

- >; iBj^T 1 - * 4 leU&PMSfcifc i/ -cms s n-c^s 

^SM©tSi7-iJiI§f-$ (Ell (b) ) <L£ 
£JiScU C<D^JjS7-'Jxi®^^-^ (El (d) ) (C 
^LyXm^mMHim ( l o gMl) SrfTofcS*.. DF 

* oi (h) > «:ta^-rMa^»j->jTso cfco* 
JgiK t M^JiiR i «-a o tc t m m r * . 
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- >© N * - > * tc N ^TcttlfcW ? 

B?riEa@^ — y xn * - > r - £ t m&M&y - 

y x N&7G'< ^ U , cftteioTff 10 
y x N &7C'** - * tc*t LrJSiH 

C(DA£ - N^7n««W^ - 'J 
ikcDMZtitcSf&y - y XN&7G'* * - > 7 s - * ft w?i 

* - > <t * # - > £ ©JRcaSrf? 5 * - 

N^5cK»W^ - y xgCSifcifc b "C§SU7 - y x N^tc 

B^;^ £ - ><D £ - > f"- £ ft N <X7cgtffcW 7 

- y i^?:tlltl^7 - 'JiN^^->r- £ 

WSg&v - y x N 'Xtz^ £ - > t 8 - £ <h mJlBM^^ - 

6*i*dfiR7- yxN^7u^'^->7 r -^oc^UT^s 
^^*ffofc^iLN^(»ttWj»7--yxaEjft**li 30 

co^- >*aa*SKi -^r N^7c»»waj ^ -y x 

JIT &*BH/£#x y TON #C5c>* £ - >t=- £ 

N^7C«»«7 - y x^»«:iS0-C*>6!HIIW»JAaffl* 
!f^Ci^J:0a»7--yxN*7C^*-->f s -^€:flF 40 

ftik&J* $ - > (O N ^TU' < £ - > 7 s - £ K N #7C«flfc W 7 

- y xK»«r«ur*6JRtt»«l«ia«f 5 C £&tj: 9 
KS^?- y x N Xjt^ ^ - > -f - - 
y x^£- >t=- *f¥flt*»i . 

mjIB^ 7 - y x N -Xyt' mnEM^ ? - 

yxN^7U^^->f r -^i^:^fiXU. cntCioTfi 

e>ft&£js;7 - y z-NXfc^z- >-r- £ tc*t lt Nyc 
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&©JS 3 *l /c<£/& 7-'JiN #7t;' ^-^-^icttl*! 
? Z> tBH J&#x y 7 Q N >'*->r-£ *HWW £ 

£ - > fcftteiR*^ £ - > £ ©fig^tf V* £ - >Hg£ 

N*5aB»W7 - y xSBftftttur*6JBiB»W«Hl* 
tf ^ C <!: CC J: 0 ^7 - y xN^7c^* * - > 7 s - ^ ^f^ 

fgk&J - >0 N*tc^<* - > f 5 - * K N ^TcgSIRW 7 
- 'J xa»«:JSUr*>6S«»SW*BJl*ff 9 C <btCJ: 0 

m-s 7— y xn ' * * - > f 8 - * * f^is - r £ 7 - 

BUlBSI* 7-'JXN ^C7C^' ^ - > ^ i fj - 
e>n^>^^- yxN^7C^^->-r-^tc*tLTN^: 

c o^'^ - j: o r n XjmfoftMy - y x 

SEJfto[)tt3n/c^J3E7-y xN^C7C^*^->7 :? -^tCtH 
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[000 1 ] 

[0 00 2] 
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[ooo3]§8(i, ri99 33zm*mmm¥£ik 

r % Hi CRT, 2 - 1 , 2-2 tt{4tB^S3S2*KJI£fffl 
^IISS, 3«b>X, 4-1, 4-2(i7-'JiU> 
X 5- 1—5-3^^-7^^-, 6«±SM5^ 

[0 0 0 4] CCD->X^ATii, 5tr, SSlfct^SO 

aE^CCitSbT 1 rXDAtiM^t L (09 ( a ) # 
RS) % C©A*BH*«:CRTl©illIB±K:KLar. C 
©CRT l©jfflffl±«c»La3*iteA*Bi«R«- (4tB^ 
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lffl*ftffiM3l36B»2- 1. 7-'jxtftU>^4- 
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A*B»»RIia (b) &C^£ft£cfc5ft::7--yxf&£& 
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^-'Jx N#7C^ £ - > ^- £ L , CftfcJ: 

or#6ns^^-uxN^7c/'f^-->7 s --^cc*to 
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J6W«c*jW6 r^jBtSr?-yxN^7C^*^^>f :: -^K*f 

ur^i|igjrp$iJMm4tf r>/c 5 ZNy&mfflhy - y x^ 
[oohisi^ (»2»?B) fla^*-> 
a*ifiUTfpflEsnTt»4e»^*->©a»7-y n 

BBRW^-yiS» ( N-X7xMf&&)M7 - y x^) © 
JS3 ftfc^/S? -y x N*5c^* - >^-£ icffiJlT 5 
^B8^xyrcDN^^'^->f ; -^4®fiXr^<B^ 

£JB*^ * - > £ (DRg^tfbft ^>o 
[0015] (»3»»3K:«4»W) a» 

/s ^ - ><D N^Ctc^ < * - > t*- ^ tc N ^TcRMkM ^ - y 

©N^tc^ *- N*5E(WkW7 - y x^fe4 
. J60-C* &]KMnNMMBB«ff9 c ice J: D - y * 
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con ^cstt» w ^ - y xfflft s n/c^«c 7-«ji 

N*7C/<>->f t -*«cU?lir*«BflE»*yT©N* 

7c^- * - > * *«flEr -&<h * o<r- % &<otmi&ft 

[0 0 16] #4?H8 <»*«4K:«*»?8) tt, SI3 10 
aiBteteWS r ^15:7- y xn;X^£ ^^CN 

- y xn^tc^* ^->f-^^N asMMHE ? - y x 

[0 0 17] &3ft9i (HUM!) "CB. JB*'**-> 

*>ft£C<tN:J: DK^^-'JiN^^->f^^^ 
fflSSStU CCDJH^-yiN^^^-^^-^iB 

«c?)iBi**s o -cms £ nr c» *2»^ * - ><dsi§ ? 20 

- y xn Xtk' ^Z-^f-zt w^fSL £ ft . c<d^j&v 

- y xN^tc^" *fcN ^TcttflftW? - y x^ 
» (N*7C»tt»JB^-yxSE») *$JS3ft. CON* 

TugtK^^ - y xkir ( NjwaBiwa? - y 

OSfe $ titc^y- y x N &tc/< * - * tc HJJgT 
^♦BMJSS^xy TON;&^*->7*-#*«J£^£<I 

> i Bte^ * - > <fc 0JH£*sfrb*i&. 
[0 0 18] 

[*WO*«l©JI5»] HT. **i!8*SI«l©JBffl*c*-5 30 

[0019] mmmm 1 : ra^ma^a ( 2;X7c;^• 
*->^Dftg1^) ] H2«C<D«WO— jW©*-«**"r 

OtttftfES. 2 0tt:a>hP--rt/SBT fc **K tftfESB 1 0 
fct*^>*-l 0- 1, fw^U-f (LCD) 10- 
2iftCCfifA-fe>1fl o-3**Rt*?)tir^4. fBtt-fe 

>t 10-3 tijeas io-3i, 7'yxAio-32, 

CCD^7^7 1 0- 3 3*«*Tfc4. n>M3-Jl>6B 
2 0 J*. CPU*=ffLTa*«iaiW2 0- 1 ROM 40 
20-2i, RAM20-3i, ^-Ff^^ (H 
D) 20-4(b, 7l/-A^'J (FM) 20-5<b, 
^fgPS^SP (I/F) 20-64. 7-yxffift8B (F 
FT) 2 0-7i*«*T«cO, ROM20-2tt«a 

[0 02 0] CffittDBHt) COfftUHtettBKfetr*? 
TXf?^3 0 1) . JBtt-fe>lM 0-3<D^yXAl 50 
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0-3 2±^C}g*S< . ^'jXAlO-32 CCttjtiH 1 
0-3 1^6*»SntfcO t ^yXA10-32 

0nKcSMi/ftc4itt®iafV (S«r») r«, %«i o 

-3 lfe60>%tt£JK«U CCD^^7 1 0 — 3 3 Ct 
S*. iKCC^y XA10 - 3 2©BW:«l*-r4}SttOCi 
gp (HMO "Ctt*S»*fl=*< m. ffllO-3 1 
*6©*B«BSL-r*. C iMfc®$«MM&' 

A/DaSMC<fcD. 3 20X4 0 01^, 2 5 6PSP30 
}S&IH» (M&t*-* : 2 5*56-* ±l> 
X. n> h ;UgP2 O^^A-fetiS. 
[0 02 1 ] SU8PSB2 0 - 1 tt % CO»f¥» 1 0 J: 9^5 
iLfetiiaiWBttOIiilRf 5 -^*^ U-Ay*D 2 0- 
5*/H/-C8l0ii* (^^^^3 0 2) , COHXOiiA 
/cB«JS«©Iii«^*«c»L*/Wft«*tf 9 (^f*^ 
7*3 03), Ccaffl/Nfiffira. 3 2 0X40 0If, 2 

(coiJrB2De<D4f8«:3 2H*-^o^iiT4iB*tr^ 

±tojs* 8 mm~i^m>x s mmx v rxmm <ct 
4xi28if, 2 5 eiggaosi^-^ocjfii/hsn* 

[0 02 2]^ LT, *«»gB2 0 - 1 tt, COl^O/c 

mm%$x<Dm&'7- z mi ( a ) #jh> 

^§152 0-7^0, COa^§j*OiS^7 r -^^2^ 
7aW»W^-y^» (DFT) £SST (Xf-^3 0 
4) . CtHti^ 01(a) tC^$n/ca§S}gjfAOl® 
jft-r-^B, (b) fc7S3ft*J;5fc:7-yxM«! 
7^-^ (aiS^-yxBHfef 5 -^) itt5. ©J®Si$2 0 

- 1 » % C©7- y xiU^-r- * ^SW&ttOjROBftr 

— ^ <b L/"C, ^-Kf ^^2 0- 4WclDt>^'i 

»i£S#r7T -fMkfs Uf^'3 05)0 
[o 02 3] 2*7E»»W7-yxaS4«:^i>r 

■fe>*-8L I8WUJK (*> RtT. P. 4 4-4 5 (S: 
^2 ) j ^F«:ltt99StiTl»4. 
[002 4] HSttOflR^) C OJSI*fflR^««*c*5CiT: 

Sffl*. *Jffl*tt. f>+-10-l?:ffl^tgB 

^^40 1 ) % mf^yitl 0-307'yXAl 0 
-3 2±«^Kc cnccj:0, ffitt01R<D««£ 
H*«:u-c, »K3titeJBtS[ (M^fltt) <Dtm&. 3 
2 0 X4 0 0®^, 2 56 RnoiAjKHfe (BD«^- 
2^7t:^*^->r r -^) ilt, n>hn-Jl/gB2 

[0 02 5] $*lJffllSP2 0 - 1 tt, 7"> + - 1 0 - 1 Sr/T 
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4f*KC7y 4;WfcSftTl>4S»*tt*6. *<£> I 

"T (^^'402) • WWP2 0 - ltt. »fls 

>*»J 2 0 -5£/>bTHXD&& (^f^40 3) , 
C OK 0 a^cJR&JBttOIiURf 2 - 9 &c*t 0 T * "r v *f 
30 3TffofciB«©«/J^tea«:tT 5 (Xf^"40 
4) o cntcJ:0, RR^ffittOB*^-** 1 - 6 4X1 
2 8H5&. 2 5 6^(Diiimf :r -^^a|/jN$n'So 
[0 02 6] *0T, *WSP2 0 - 1 fct, C©ffl/Mfc : 
Bl^JBttOBHRf 8 -* (01 (e)#M) *7-»JxS 

tBKKW? - y x^jft (DFT) ^Jg-T (^t-^'4 0 * 
A • B • e 1( 0"* )= A • B • co 
*) • • • < 1) 
4 0^*3*1, A-e , 0 = a 1 +jfi 1 .B'e , * = 
cl x + j£ 2 4lT£4. A= (a.' + fl. 1 ) B = 
(a 2 2 + /S a l ) 1/2 . 0=tan' 1 (/S l /aj , </> = 
tan" 1 </3, /a, ) itti. CCD ( 1 ) aStlWr 
&C4«:J:0^Js87-yxBHfc9 s -*«:»*. 
[0 03 0] ft**, A-B-e lc 0-4> 3 = A- B*e 3 
0-e- 1 0=A-e 1 0-B-e- 3 *= (ou + j 
Gi ) • (ex, - j /3, ) = («! • a, + £i - 

>+J (a, • /3i - a, • /S, ) ilt, 
- y xHjf£:r- cfc 5 Cc LT fcck^o 

[0 03 1 ] fit, WI6PSI32 0 - Itt, C<D& 5K0 

- y iifiif- * *»/c«, ttf 

*&34or, i ogja«*?T5. utT^o/c^ 
«7-y j.BD»^-*<o«»a:-c**A • b • e jt e- 

<*> 3 C>1 0 g£4*K log (A-B) - ej^-^i 
-T^CiiCj:^ jfi«-C**A -B^log (A-B) 
tcJWf & (A • B> 1 o fir (A • B> ) . 
[ o o 3 2 ] 0 i ( d ) t,cM%m&Mmik<D<&f8.y - y 
xHHfcy-infesvr. «««RWi«a*ttLyfc*«E7-y 

JB31*tf9 C4tcJ;D. SH*<0^^ h^ASSa^ffl 
fSfR<Drt, flAflm?ft*ttft£ (JBjS. 5MfcS) 

[0 03 3] ft*$ % C(Z)HtfiCD^SlT'«. SMflllMWUi 

4 on o gjaa*?f 5 4>oio/c*«, v~#tfi£ff5<fc 
^{itaco^tc-r-si, i o 8&m j &<rt&mstctk'<> it 

fHK«X 6 * C 4 #r * & 4 1 > 5 4 f*-- * **4>tt < 



) «*H¥9-22 40 6 

8 

*5) o cnccj:^, hi (e) (^^titcm^i^om 
&?-*\*. mm (f > <cmsn-5J:5a7-yxiB« 
asto^-yAW***-*) 4 a*. 

[0 02 7] #t*C, WISPS 2 0 - 1 1*. Xf^'405 
t(i/c^^S07 - T J xiS&ir- £ 4* -r ? 7*4 0 2 

■cr*w ofcaiWBtJto^ - y xiam^ * 4 0 
(xt^40 6) v ^7-yxi®f-^fl^ 

[0 02 8] CCt, GtiL?— 1 ) XDMW*-*!*. Sp 
iSjRO^-yxBHR^-jrSrA • e J 0 4O, 9l&§t* 
0 07-'Ji[Hf-^^B • e 1 </>4 0/ct§^> A • B 
• e jc 0-*> fflo. A, B. 0. 4>th 

mtfttt (7-yx) sm (u. v)omS(it^o 

[0 02 9] *0T V A • B • e JC 0 
s (0 -*) + j- A*B-sin(0- 

fc£4l>5M£rt*&£. 

[0034] 7^40 TrlKWJWftW&llSrfT o/c 
ft. ftiJ®SP2 0 - 1 tt % *©««JflllW*Mt1f ofc^JSJE 

20 »2BB02*7C««W7-yxgHft (DFT) 

(Xf ^40 8) „ CftKJ:^ 01(d) tC^^n 

^JSS^-yxli*^-^^ 1510(h) Cc^StiSJ: 

5 tc«ti£7 - y xlj^-r- ^ 4 a ^>o 
[0 03 5] *0T\ $IJ»g[52 0 - 1 X7v74 0 

8^t#6ta/c^^-yxili^f ? --^^gX0ii^> C<D 

^fiS^- y xilj^x-^J: DF^<Df@MJ&#x y tcd# 

Aj:OfflB8J5K^OSfiK(DiBC>±ffinjBijR ( C (D*3*CDff$ 
30 H8-CB, 8111*) SrfflttJO, CCOfftWO^n Bl*©tBM 
R£»CD?Sfl[ (ffiBBtT-^) O^SrtBBBfi (X^T) 4 
OT3}c&-5> (Xf^4 0 9) b CCT\ ±iatgM-S^ 

xyr« % 01 (h) tc^^ti^^JS^- T J xHffe-r- 
^CC>PtO. at»jS»-CH^c««S0 4 0"Cffia&6nT 
C©ffiHRR»xyrS 0©— BMCteW5«Hi*<D 

[0 03 6] f Lt, »J»SB2 0-1«. ^f'^4 0 

40 9rf#fcfflMffl*^»Sfe6nrt»so#t*ffl4i:b«o 

(X^^7*4 10), fflHtf^Odl^ttfeLbTfttltt* 
a»iBtt4«8^JBSR4*s-aOft:4«KO (X^^^4 

in. *©B«wR*fr 5 t&icnfmmvatrtim 

mf£o «Mffl*0*l»«lJBlTT*titf, 9m&tt4A8 
dtttt4tf-S0a^4«iK0 12).* 

[0 03 7 ] CCt, fflMffl4tt«Sn*0#^«». 
1f> 4 OT 2 0 - 5 0 *gftCD^£: 1 0 AOAJiOJa 
©«tt*# 1 01A*Ltff^ttl 0 ojg^*n*ti 

so ««4j8^«cfflc»n»ia<DiH«*ffi^ cojs^s 
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*>6**-C^€>o $A*t#A, #A*tffeA, **x?k\<D 
A0ffl^ttteteWS*BHfi©¥$fflM 4««MlSaT3i 

i^, ft**. fifeA8f(ife^«i o o%r^<rfcM<, a 

[0 03 8] HSCcJSWWftlBaffiitftott^-a/ctB^O 

»i«iiw*i«*ffon»*o-c, Sf&y- y xeh*?- 
«-c**»«jS *»*ao«F» <*. » 

ft) tfJrOWBSft. IteffKjWSBKT^I'S. T 
tttofe, H8r«fftASPf&*l 0 0%©i#©*AIBI» 

i#©*ABB»*tt0 3. l%<bfr£„ 
[0 0 3 9] «±»?8L/c«t5tC, C©SS«l©JK»&C«fc 

TuStifew^ - y xrj&msss nti^7 - y xhhr? 5 - 

KttLTf^Stir t^9ftffittOSA7 - y xMj& 
^-d^ftS^jgBSti, CO^lS7 - y xHHRt*- £ &c*t 

fc^js? - y nftf- * ccma-r *ffiw«»x urs 
Mtt±bTb*cHB£Jfc«S*v 9fl^£JfKA*Btt& 30 
tiUH&Pfrfcti&fcab. * ftJitt»»l«Hl ttr 5 C i It 

[0040] Attzft&m&T-zitttLrmm 

Kua^x y t s 0 lieaccta^pjtfer** 0 , tBHuaax 
y 7 s 0 or, m^tsttottBrnfc 

[0 04 1 ] */c, Ctf«tt©»««: JciJBtSJW^iB ' 

racuHRteattw-c *>«Ks^tt^ta 

[0 042] *fc % CQ*»©«aWc<fc*itf . JHttfBtt 50 
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©lift?*- £ <b BIMBtfcOBi*?*-- * £ JWSflffllC 2 ^tc 

gt»w^-yx^»snsor, ssftfi**©®®^- * 

[0043] fcfc* C(DH!S©}gS8«:4Bl>r tt, fflMfiJc 
»x y T S OOSBBR^etHMJa^oaffOlB^^ffin 
Bi«*ttttlly*CE>^^*tll»ffliL/c^ ^-<D±{4n®j 

[0044] C<D*Sfi<DJBffl-Ctt. 2 ^tcBIKW 

^ - y xgaft* 7 - y x&»« 20-7 k:*j i»r ?f 5 fc 

(DtVfcifi. CPU2 0-lftt?!TH©iLTfeJ: 

(c»Uf^3 0 3 -cjfif/waa ftff 5 J: 5 fc 0 k 
SSitfgiRcD?- yxlB«f ff -**»*ail/*:«<DaW 
(Xf ^^O 2£4 0 3£E>fH) rii'hj&agff 

#te»l/T^rL*>»/h*HI*tTt>tt<"CtJ:<. A 

A^Hft^-^ojfflatciaL/Xflac^sBiHR' 

[0 04 5] Sfc, C<D$m<D&t8tV\*s 04K^L?c 
0 8*C"C2^0EBIIJ[Wv-yx*3ftttf 9«t 
SfcUfciW, 2»5c«BtW7--yxSafcr««c< 25WE 

fe, fiBWSMffloifiSti/c^RS^-yxiafRT 2 --*^: 
»LT2«5a»W^--yiK!fc*fT9©«:«Ar. 2 
*S«»wa7-yx^«:tf5J:5K:LrfeJ:^. 2 
«5c«ftW^ - y x^Jfe t 2 ^TcBlttBWK^ - V x^& 

WiK^-yx^gSKCOii-rtt, 5t<Z>XlK2CcBi?BSnT 

[0 046] COHiSCD^-r«, 

y xsi^T- * cc*t l xmm®mmzm it 2 ^ctcm 
kw:? - y xa»*ff ^^u^Mxf^Mo 
7, 4 0 8), &im®mmmto£vmGmx<Dy ~ 
y xgif- * «:* n-enistinisatefflStT ^ /dstc^ 

fiKT^cfc^KlLTfecfcl^ -Tfttoft. ^9 (a) icfn*? 
ct^CC. H3C0Xf ?7'304i30 5i<DffflCC^ifflI 
Wtta*ff 5^"^^ ^"3 0 6&Rtt. 139(b) tC^T 
<t5(C m B4O^f-9^4 0644 0 7i*Ah#i4 
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[0 04 7] CCDcfc^Cl/fci©^ 0 6<OM 

ifsWMstcior, 01 (c) KiTsri^asfflww 

il«f-^^jn, 01 (d) &c^3ft£J:5fr 

lflKM*B. ^7-yx®i«f s --iriLr^e>JgiliW*J 
yxHHW-*± Lr*6«(BWWHi*tT 9 

(04) »II»«l»«*fToT*»6*«7--yi 

is^^-^i-ra^ffi (0 9) tetter. -€-cDi5^ffiffi 

-yxwf-^i-r^ (09) cc«>. £j«:>-y 

<, 2*7c«Rfl^7-yx*»*fT5J:5tcUT4>J: 20 

[0 049] LT0 1 0 {CjR^BttsVttA-CAa 

^<D*§iRBS^jflS©Sffl«*0 1 i*fKlt^t 0 0 

r*o, w^JStt^A-cistB^tcfiffiiBjai^xyr 
a^ATN&*»^ccB£t;ttt». 

[0 05 0] fcte* COSBSOJKSTB. *g**flg£ftt7 

Z t LXMK) S 5 C £(DT? £ 2 * 

[0 0 5 1 ] COHJfcOJ&lB'CB, 2JX7C'**- 

»*J:5CCLtt<-r«>«ti>. JlsaffctagftS*! 
3fCC2^7nW(cEHL. C<D2#SWteffiE3ftfc!K»J 
*U*«:j:ij»6*iS2*7C^*-> («HKS) Sfflp 

•k^CCOTfeJ:^. SSB(iCCiSaW-S'J««:2^7C 
WteKBU C02^Wtci2g$n/cSS2itffi l JSCcJ: 40 
Q»6tl*2»5c^<*-> (*»W&) ftIH^*-> 

[0 05 2] CJUSOJB1B2 : ^WH^SB ( 1 SfcS'* 
£->(DB££) ) 01 2BC©»?a©ffi(0^t6©}Bffl4 

T 1 00 tttiffff. 2 0 0 Ba > F a -;bSP"C$> D . IS 
flPWl 0 OtCB?^*- 10 0-1, 7 s W (L 
CD) 100-2<b^C7^d;100-3^f>nT 
C»4. n>hD-^8P2 0 0B. CPU**LT«C*«I 50 
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W20 0-U, ROM200-2i, RAM200 
-3t, Kf*-* (HD) 2 0 0-4<L v A/D 
9&S2 0 0 - 5 <b, jfflS&Kas ( I /F ) 2 0 0-6 
7-yxa»»(FFT) 2 0 0-7£*«a/Ctt 
*K ROM2 0 0-2tCliSS^O^7^iI^oy 

7A«$nTt^ e 

[0053] (^(Daii) C ©*»Ilte*«C*tr»T 

sw»-*fMc. *ot^b, f>*-io-i^Ti 

accaO^T&fifc 1 D^>^ftA2>05* (HI 3CC 
^fXf ^7*1 31) , v>f^l0 0-3ft:ftLT:^> 
JE»6titeSSi*»^-J-i. CG>S»S*B^-f*l 0 

( 1*tc>**- ilT, n>ba-jugp 
2 0 0^4i^)ii^ o 

[0 054] M1S1SP2 0 0 - 1 B> C©»f?» 1 0 0 «fc 
>5 # x. 6 *l &BIHf*<D**Wt 9 s - * ft A / D 
20 0-5ft/M/TKDiitP (^f^'132). 

tM2 o o - iB, ccostsmpv'gpm^- 

* (01 1 (a) #JS) *7-yx«»»2 00-7^ 

3io v c©b»**©«wi? s --*k: 1 %7cNNkn7 

-'JiS» (DFT) ftJfeT Cti 
KcfcD. 011 (a) K^Shfc^^O^fi-sfT* 
-*B. PJB (b) K«3ft4J:9tt:7-yx**{M 

9 s - * («i»:7-yx*mi*H B ~$o tftz. mwst 

2 0 0- IB, C(D7-'jX^il^f-^^Iif^ 
CDl^fl^^ilT, Kf*-f **2 0 0-4 
WCC 1 Dt>^i»e8*T7 7 -f-Mfcl"* Uf'^ 
134). 

[0 05 5] C^CDM^) C©*««d«*B«c**l>T 
5RWI«©*^©JH*B»<D <fc 5 CC L-C?ffc>n4o Tttto 

*>, &m*p, *jjb#b. f>^-ioo-i^T@ 

aCcaOST^tlifcl D^>^*A*05A (014tc 
T^tXf 7^1 4 1) . 7^10 0 - 3ft/TUT^ii 

mtfsicmnzwz'rz. coB^tw^-ff 1 o o 
^<tisM£, ^m^-r-z (i^tc^^->^^) <t 

UT 4 n> hn-;i/§P2 0 0^-^^.6ti4o 
[005 6] fHfflJSB2 0 0 - 1 B. f*>+- 100-1 

^iTiDt^men^xt, /n-kt ? ^^^2 

0 0-4rtCC^r-Y;Mh$nTC^l!ii : i : ^e, -^CD 

1 D^^^^it-rsfisa^cD^-yx^a-^f 5 - 

^ (M^ff-^r-^) ftR*m-r (^9^14 
2) o 

[005 7 ] $/c, $ij®g!52 0 0-llt IKflFV 1 0 1 
iS^^CD^ft-^^- * ft A / D ^ft 
g2 00 - 5ft^L"ClX9iiO (^f^l 43) . -€* 
Ur, flJ®SI52 0 0 - 1 B, COBS^^CD^m-^^ 
(01 (e) #fig) *7-y x*jft»2 00 -7^ 
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-yx^& (dft> **fc*r (xt*^i44)„ cn 

tcj: 0 4 @ 1 ( e ) tC^Sn/cflS^j^O^e^^- 

loiia (f ) cc^sn^xfc^tt^-yx^fg^^ 
m&y- y xwww*- z ) ta*. 

[0 0 5 8] $!JaJg|52 0 0 - US, ^7-^14 

i 4 2 rg^tU ufc»ttfB*©7 - y x^fi-st^- * 

££^J&1/ Uf-^145) , ^-'jxtPi^* 
A • B • e iC d-<t>> = A • B • c o 
*> ■ • • ( 1 ) 
£LXm.2ti. A-e J 0 = a 1 +j/8 lk B • e j * = 
a z tTZt. A= (o^ + fl,') 17t . B = 

(a.' + fi, 1 ) 1/2 . 0= t an" 1 {&* /a,) . </> = 
tan" 1 </3, /a, ) ittS. C<D ( 1 ) tt«»t 
£ C t tc <fc 0 -^JS? - y x^ff-^-r- ^^rf#&„ 

[0 06 1 ] ftfc, A • B • e ic 0-*> = A • B • e 3 
e. e ~ i 4> = A-e i 0-&-e~ i <t>= (c* x + j 
£ a ) - (a, - j ) = (a t • a 2 + • 

> + j (a, • /3 a - a, • (6, ) £ Lt ( ^7 
- y x^ff-^ir- * £#tf>£cfc ^cittd:^ 

[0 0 6 2] fWffl»2 0 0- ltt, C©«fc5K: 

Lt^7 - y x^ff-sf-r- £ ^{1^, SMtWHK 

U3te^«7 y-^oiBJiat?** a * b 

•e^e^'Olog?:^, log (A-B) • e j 
i^^CitCcfcO, JgifgT>£>£A • B£ 1 o g 
(A-B) OCffpfrJ-r* (A-B>log(A-B))o 
[0 06 31011 (d) tcSM^ftmtt®£J&7 ^ 

[0 064] a**, comso^ssTtt. wMmmem 

[0065] -^*14 Brifii»iJfliM&a*tTofc 
ffc MUSS 2 0 0-ltt, *©jgiBW*fltea*tf ~?tc£ 
f&y-V xWW^- >t7-'J x^feSB 2 0 0-7 
^3*9, »2HB©1^7c«»W7-yj.a» (DF 
T) ^Jfe-r {Xf"9?\ 47). Ctt&C<£0, 13 1 1 

(d> fc«3hfcAia7-y**J*«*^-*tt. P1E1 
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[0059] ccr, 6rt7-yx*Mt#* t -5'B. 

9tt*^<D7 - y xf^f- ^4B- e^ilfc 
tte, A • B • e J< fl-*' TaStl*. {flU A. 
B. 0. *4feJB«S» (7-yx) ffin (u. v)Offi 

[0 06 0] A • B • e ,( 0-*>B. 

s ( 6 -*) + j - A- B- sin (0- 

(h) fc*3*iSJ:5a*i!fc:7~y*»**** r ~*£ 
a&. 

[0 06 6] *ITC, S«SR2 0 0- IB, * 5^:71 

4 7 t?t#en/c^7 - y xt^OTf- dr o & 

co^fi£7-yx^fi-^7 r --^J:D^OtSKIfiS 
»xyr©*#*©*BMfiR»©ssat <fi«) + > 

OtXb^AiO tlK^CD® gCOlSC > ±{4 n #3S 
20 K:nllM)flld»«n ) ©WtW 

fK^ar) <fcbr*a>s vf\ 48) 0 

[0 067 ] C C-C, ±KfflHJ*#i l JT«, H 1 1 

(h) cc^^n-s^^-yx^ft^-^oc^o. 

[0068]f UT. IMHRIff 2 00-ltt. XT? 71 
4 8 r »/c fflKHB*^*we» 6nti>S0*^fit tb« 
30 L Uf^l49) % tlM«^U*t»tt«±-C*n 

7"150) % -e©l<D*7n*tf 5i^tc*««Sffl©BB* 

1) , -eogtCD^^^o/c^x.. Xr'^l 4 

[0 06 9] CCt, tBHffliJrbeSnaUS^fflttv 
U-> ^iUT20-50 1 0 A<DW\ CMM 

(o?m*& i o Lr^/c^it i o o ^jz**ti? 

BBtt*U*l»tti^'Cfflt>*. ffiASfffi^BlO 

[007 0] C 0^0fl$jB-CB. Xf7^14Br« 
(BflNWBa«rtToTC>S©r, ^-'Ji^f^f 

rt, <BAB!«*c£*a«wr*4»akwa^^«fco* 
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[0 07 1 1 JjUittKU/cctSlc, cont&VBBicJ: 

i Ximmb-? - y xg&#js;*ftr - y x^ 

ft* COPS^^-Ux^M^^- 

xWHt-** 5 - isxmmmstmtfi'ift>titc *> * 

V-0 xg!^cDtS3 - y x^fi-Sf-r- * 

W^-r StBBBflE^i "J 7 S a «fc 3 *<DtBHlS#<D«K© io 
igti±ffint^aHiSn, C©»ttS*lft:n**(D*B 

0, ffiBB«dxyTSa**«r*»**OffiM«»© 
/cJgifg}fp$lJ^S^tf 5 C £ tc J: r>r«;*©58U£fflIE#Sc 

Sft&fc*>. j«*iiiH[3WRa»tcrsi±r*«>(D4te». 
[0 07 2] *fc % KJiztiz^m^-zitft^x 

^xyrSaBSfticimTNir*D. fflBiflt»xyr 

«BK:J:ft«, A^^n^f^f-^^ltlX 
TuStftift? - y x^&£«5 LTffl»ffi*#«>*#5£C* 

smnc 1 ^ixJmmy - y ^^§ot ( s«h»» 30 

ft4Ct**<RftC|»±r*C4*J"SIttitt4. 
[0 07 3] ttte, C©|B»CD*««:4sL»t:B % tBBB^E 
»x«J7 S a©S^3R^6fflRlfiR»03Sfi<Z)lBl»±ffln 

J&#<D3£BM>5 % 1 ori> l>#l»fil£l±<D*><D*J*fttf 

ffltt±r*fttt r-gcj «*©we&a 
[0074] ttc % c<Dmt^ommv^ 1 ^cbhrw 

7-yxWft*7-yxajft»2 0 0 -7CCi>l>r*7 5 
tOthicifi. CPU 2 0 0- lrt-CtT^^O£UT4> 
<fci>. c<DSStt©»«rtt, Hi 4K^U/c*^ 
7^147 tcr 1 jfc5c«ttW7 - y iSHft*fr 5 J: 0 &c 

l/c^ x i ftTcmm? - y xwnr«a < 1 »7c«t* 50 
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8MWWW«ao*Sftfc^JSIE^-- 'Jxf^i^-^tc 
fctor i«jail»«7-yxWii*tf9©«c«*T % 1 
«5c«»Wa!^-yxWlltff 5Jr5CCL/rfe<tl\ 1 

aeawkw? - y 1 9c7cmiknai7 - y xsc* 

[0 0 7 5] *fc % C<E>^©*«rtt, ^J|JE«©7- 
ijxWM^-^klWLrTatiJWOWlSrJfcbT 1 & 
7Ettl![»7-yxfflft«:ff5J:5CCLfc36S (*t^^1 
4 6, 1 47), ^fiJWJ©a»ff^to i^IR^flSO^ 

- y xwpjft-stir- # cc-tft^ftSffiWWAaai*!? ofc 
acc-&js-r*j;5«:orfc±i>. sue 

(a) CC7nT<t^CC, 013^f^'133il34 

16(b) CCt^-T <t 5 &C* 0 1 4 * ^ 1 4 5 <L 1 

4 6 <t%AftSA£J: 5 KUT 

[0 07 6] CCDJcSfclrfciB^. XT"? 71 3 501 

*BWW»aK:J:or, Hi l (c) *C7ft-r«fc5tt!Rifi» 
witeaoiss ftfcais^©^ - y x^ft^-r- £ 

«»:7-yx**flMf t -jr) *J»6ft, ^f^l 
45il 4 6i©Ati8jtKJ:^t, Bl 1 (g) ^C9jk 

5 temmmmm<Dmtitm^jz<D7 ~ y x^ 
^{fW- * ( bs-^ 7-y x»«t #9*- £ ) **» 6 n 
-tor, *ft*ft«ii«w«a©«isftfcftt»ff^ 

fc<fc ^S^©7 - y x^rfi-sf^- * 3 ft. 
011(d) fc^SftSJcStt^flt^-yxWWM-f 8 
-**i»<&fta." 

[0 07 7] C - xtPIff - ^©1 

*SOPP*(I^B> - y x#^fi-^-r- ^? i LT^6 

jMmMfea*fT9*te (014) fc»Lft*3l\ L 

«MW«fflKrff ^ (014) WB>PW«n*1f^r 
^6^7 - "J x ^i^f - ^ it 4*ft (0 16) 
tetter, *cDKS^«fi^Ty^-r&. fitUQM 
toa*tT -3 r * 61^:7 - y x^fi-^f 1 - # £ T^>« 
^ (Hi 6) ttcb. -Sf&y - y x^ft-^-^- * cc*j l 
r 2 ;X7ugt^W7 - y x9E*r«tt < , 2 &7cRtttttiK 
7-yxS»*fT9J:5«:UTtJ:C». 

[0 07 8] ##£ bxm i 7 ccM^3^*sffeAr*a 

To 01 lttJRA»^3&J*AT?**»*©*^III^iia 
IK^*W*A-C*ft«^«cttffl 
BBJ«»x y T S a (c«BBt»©5Wt©WC»»##fl£ t S 

JH*SWttA-C»i»*ftc«*Dft(r». 
[007 9] ttfc, ±j$l//cHJfi<DJKS82 TB 1 «S^< 

7C / n- ^ - > (DM^itC-o c » r IfcW 0 /cW , N %7C<D ^ * ^ 

><d jh^cc ^ r fc mffix. b r if 5 c £ a* pjfifcr i> . 

[0 08 0] 
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->7 r -5» {CWJI-T itB^fiS^x »J 7©N;*7C^ * - > 
?tiE-^^©^affliE^©ffliE*stf t ©£ to 0 . 

[oo8i] mmmft* >; Tfcta&tciairsTtfc-e 

N tfc £ Z - > ©T*a©ffiSI £Miz: $ •£ 5 C £ ifiV 
£/c. flS£^£->©N#7EA* il 
fit** 2 - >©N^7C^*d' - >7 i - * £ * S S'J<1(C N^jcBf 

mmztizct ***s«ci».iw sci amm ttoz. 

[0 0 8 2] »tC. S&1#PJJ (fg2|6BJ) TB, ^7 
- 'J x *- >7 r - Mcft LTffi«}t|J$Mii£?T 20 
5fc©£L--C(,>3©-C, JgltlWMS^ff oT*^^ 

[SffiOS^IftBJ] 

[HI] &fflftK%Zi%W&&^Kto»*i%W®£ 
[02] C ©JgiBtHB^E© ^o»? fllJ£0-C * £ . 

[03] c (Dimmsmffic *j » z jsttfi»«Mif * « 

Hg-r-5>ft:S?>©^o-^+- h"C*S. 30 
[04] c ©tttMffi&KBKfett SJgKja^Siff fcitt 
HJ-r€>?c»©7CJ-^l'- h-c*s. 

[05] @j{Sf r -^tc*f-r-5>«i/J^a i S:iftBJ-r'5>fc2* 

©0-C&5. 

[0 6] tBBgjfc&x 'J 7©— 6ftiC*5W£>&iS5R©tBIW 

fi£»©5fia©»fiwi*^-r0-e*4. 
[0 7] nK*g^6**e>n/c*A^*A. #A>tf 
fteA. -€-n^ti©tawfii©ffl*te^ : iP0f $>s. 

[0 8] JgiUjqiiiMai^tffe^^o^cJi-^C^A*]* 

a> *A>ftteA. ^n-?n©tgB5<a©t@*fS^^0-c*4o 
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[09] 02 te^TJiilfcJl^^©*!**®^*!* 
^^^^©^©W^lftBj-r^fcii?)©^ n-* * - 

[0io] !&&zmmA-e&2>®-&<DiBm&£ri&m 

©&!Hti*01 £#tBL-c^-f0r*>a. 

[011] **WK«*#*ra^B«:*»W4»»l8 
^ii?I?rl»^'S0-C*S. 

[012] £©ffW8te»«©:7*o v t>®!$m-c*> 

[013] C ©fFWBte«B«:*jW Z^P&mWiftZ 
wmir Ztabov a-? f - h -cabs. 
[014] c<^«H£^K*»5*»»£iW¥* 

[015] tBMfiSWJ- X 7©— SPtcteW SS^3?©tl 

[016] 012 «c *r sw«^«©**s»«bfe 

[017] JH£#*JWfiAr* 4»£©^SJ8te«*I 

©s^d-s^s 1 i tttfcb-CTfcrm-ckz. 
[018] se^cata^psflgs^ra^^Pas^ffl^ 
fctiisssja^X'?- a©h^s/x t- ASrjjvrs-ca 

[019] C©S/^^ACC*JW*JBtSMR*«S*tt9a 
T3/cSt>©0T?&£. 
[iff#©t»BJ] 

1 0 -tftffW. 2 0-n> 10-1 

1 0-2"'f ^X^l/-/ (LCD), 10-3- 
1 0 - 3 1 -%M. 10-3 2. ^>JX 
A, 1 0 - 3 3- ••CCD*^5 l 2 0 - 1 -fWfflJaB. 2 

0- 2 -ROM, 2 0-3-RAM. 2 0- 4-A-h" 
f^i- (HD) . 2 0- 5-7U- A^*U (F 

M) . 2 0-6-*f»»tt» (I/F) . 20-7-7 
-yxSHftM (FFT) . 10 0-»ffi». 2 0 0-3 
VbO-Jl/gp, 1 0 0- 1 -7->*-> 10 0-2-7= 
^X7"U-f (LCD) . 1 00-3-7-/ f. 20 0- 

1- ftlfffliaB. 2 00-2-ROM, 2 00-3-RA 
M. 20 0-4-^-Kf-(Xi' (HD) , 2 00-5 
-A/DSaMh 2 0 0 - 6-?fSPlgi^SP ( I / F ) . 
20 0-7-7->JxSHk«|S (FFT) „ 
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